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COMPLETE SPECIFICATION 
Improvements in Hot Gas Reciprocating Engines. 



We, James Windrum, a British subject, 
of 1 Stow Street, Paisley, Renfrewshire, Scot- 
land, and The Spencer Wire Company 
Limited, a British Company, of Thornes 

5 Wire Mills, Wakefield, England, do hereby 
declare the invention, for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to 
he particularly described in and by the 

10 following statement: — 

This invention has reference to hot gas 
reciprocating engines and has for its object 
to provide an improved engine which will 
have a high thermal efficiency. 

15 According to the present invention a hot 
gas reciprocating engine is provided with 
means for supplying motive fluid alternately 
to each side of a piston working within a 
cylinder such means comprising a pair of 

20 chambers connected respectively one to one 
end of the cylinder and the other to the 
other end thereof, means to introduce a 
charge of a liquid to each chamber, means 
to gasify such liquid and to heat the gas so 

25 generated, a gas displacer in each chamber 
reciprocated in timed relationship with the 
piston and by which the heated gas is dis- 
placed from the chambers to act alternately 
on opposite sides of the piston and means to 

^«cool the gas prior to the gas acting on the 
piston to perform the working stroke and 
to cool but not condense the gas after it has 
performed the working stroke, the cooled 
gases returned to the said chambers being 
displaced byjhe gas displacers therein so 

35 that they are brought into contact with the 
heaters by which they are again heated to 
repeat the aforesaid cycle of operations, the 
engine being thus operated by the sensible 
heat which has been supplied to the gasified 
40 liquid by the heating means. 

One embodiment of heat engine will now 
be described with reference to the annexed 
drawings wherein: 
Fig. 1 is an elevation of a hot gas recipro- 

45 • 



citing engine formed of a pair of reciprocat- 
ing engines in accordance with the invention 
the working cylinders being shown in sec- 
tion; 

Fig. 2 is an end elevation thereof; 50 

Fig. 3 is a plan view thereof; and 

Fig. 4 is a diagrammatic view showing 
the cycle of operations. 

The improved engine as shown in the 
drawings embodies two working cylinders a 55 
and a' in which are double acting pistons b 
and connected by means of their piston 
rods and connecting rods to a crank shaft 
c in known manner. The crank shaft is 
mounted in suitable bearings d and has fast 60 
thereon a flywheel e. 

Associated with the cylinder a are two 
cylindrical chambers / and g and associated 
with cylinder a' are two cylindrical chambers 
f. and g^ 65 

Cylinder a is connected at its upper end 
by means of a conduit h to the upper end 
of the chamber / and is connected at its 
lower end by conduit i to the upper end of 
chamber g. Likewise cylinder a' is con- 70 
nected by means of a conduit to the upper 
end of the chamber f and is connected at 
its lower end by conduit to the upper end 
of chamber 

In each of the four chambers /, g. f and 
g^ there are gas displacers by which gases 
in the foot thereof are displaced to the top 
thereof and vice versa. In the engine shown 
in the drawings each of such gas displacers 
is in the form of a cylinder k closed at the 
top and bottom and forming with its enclos- 80 
ing cylindrical chamber a substantial annu- 
lar clearance for the passage of gases there- 
through. 

The gas displacers are reciprocated in 
timed relationship with the pistons b, b^ and 85 
in the arrangement illustrated this is effected 
by driving a pair of overhead shafts / and 
/' through chain and sprocket drive m and 
from the crank shaft c. 

90 
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or the like n and o and shaft with similar 
transmission means and o\ the eccentrics, 
cranks or the like being operatively con- 

5 nected to the gas displacers. 

It will be seen from Fig. 4 that the crank 
to which piston b is connected is set 90^ 
in advance of the crank to which piston 6' 
is connected. 

10 Further it will be noted from the same 
figure that when piston b is in its mid posi- 
tion the gas displacers in chambers / and g 
are in their top and bottom position respec- 
tively. Also when the piston b^ is at the top 

3 5 of its stroke the displacers in chambers f 
and are in their mid position. 

Each of the chambers /, g, /' and g^ is 
provided with means whereby the gases in 
the foot thereof are heated. This may take 

20 the form of an electric heater p. 

The cylinders a and are surrounded by 
a jacket or tank the chambers / and at 
their upper ends are surrounded by a jacket 
or tank r and the chambers g and 5' are 

25 enclosed at their upper ends by a jacket or 
tank s. Water or other liquid cooling medium 
is introduced into the said jackets or tanks. 

The motive fluid for the engine is in the 
form of gases formed by vaporising a vola- 

3QtilizabIe liquid such as, for example, methy- 
lated spirit, a small quantity of which is 
intribduced intp the four chambers /, f , g. 
and 5' through suitable means, The liquid 
in each chamber is vaporised by the heaters 

35 and sufficient heat is imparted thereto to 
raise the pressure of the gases to an appre- 
ciable extent sufficient to supply the wording 
cylinders with the necessary rnqtive fluid. 
Referring to Fig, 4, the gases in chamber 

40/ Kavp been expelled from the upper end 
thereof and have been passed to the cylinder 
a to act oil the piston therein. The p[$ton 
is thereby forced downwards to rotate the 
crank sjiaft Jhe ga§es on the iinjJerside- of 

45 the pistpn which l]ave coolejd by reason of 
their expansion pass tp the top of chamber 
g and are then displaced by the pistpn k 
therein §p that they pass to the underside 
thereof as said piston rises. Tlie gases trans- 

£Q f erred to the foot of chamber g are heated 
and are then displaced to the top of the 
chiamber and from there transferred to act 
on the underside of the piston bf the latter 
being then at the fqot of its stroke. The 

55 pistpn i then perfprms its upward working 
stroke, the gases in the top of cylinder a 
being transferred to the top of chamber /, 
and then displaced to the foot thereof where 
they are heated prior to being returned to 
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likewise reciprocated by gases heated m 
chambers f and g^, the gases after effecting 
a working stroke returning to the said cham- 
bers to be reheated. 

It is found advantageous to surround the 65 
working cylinders and the upper ends of the 
chambers /, g, f and g^ with cooling medium 
contained in the enclosing tanks. 

Sufficient latent heat must, of course, be 
imparted to vaporise the methylated spirits 70 
and the like in starting the engine but there- 
after the gases are never allowed to con- 
dense. Consequently the latent heat is not 
extracted from the gases until the engine is 
stopped. The gases are heated just to that 75 
extent which is necessary to ensure that 
they will be delivered to the working cylin- 
ders at the desired pressure. When they 
have performed their useful work the gases, 
which have now expanded and are cooling, gQ 
are re-heated so as to ensure that they will 
be fed to the working cylinders at the de- 
sired pressure. That is the temperature of 
the gases fluctuates within defined limits exr 
ceeding the temperature at which they will 
condense. 

What we claim is : 

1. A hot gas reciprocating engine prpr 
vided with means for supplying motive fluid 
alternately to each side of a piston workinjg gQ 
within a cylinder su.ch means comprising a 
pair of chan]bers connected resppptiyely one 

to one end of the cylinder and the otfigr tP 
the other end thereof, me.ans to introjiiijcp 
a charge of a liquid to each chamber, ipeans 
to gasify such liqujd ai]^ to heaf: the gas §p95 
generated, a gas displacer in each ph^mber 
reciprocated in timed relationship witji thp 
piston and by which the heated' gas is dis- 
placed from the chambers tp ppt alternately 
on opposite sides of the piston and me^ps 100 
to cool the gas prior to the gas jicting pn 
the piston to perform the working strpke 
and to cool but not pondense the gas ^fter 
it has perfprmed the working sfrp^p, the 
cooled gases returned to the said chambers 105. 
, being displaced by the gas displacers t|i§r^- 
in so that they ^re frrougjit into confapt with 
the heqters by wWch they are ajg^in jlpat?d 
to repeat the aforesaid cycle of pperAtipps. 
the engine being thus operate4 by the spns-liQ 
ible heat which has been supplied tp the 
gasified liquid by tfip heating mmm* 

2. A hot gas reciprocating engine fis here- 
in described an^l illustrated in the gnn.exed 
drawings. JI5 
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